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I 

H3o6peTeHHe othochtca k cHHreay* 
BucoxoMoneKyjiflpHbix coeAHiieiiHfty a 
HNeHiio K . cHHTeay nojiHMO^esHHbi Ha 

OCHOBe npHpOAHbDC /tHdMHHOKapCOHOBbtX 
KHCJIOT, KOTOpUe MOPyT 6blTb Mcnojib- 

aoeaHbi b paajiHmibix o6/iacTflx mcah- 

UHHbl B KaMeCTSe SHOCOBMCTCTHMblX nOJlH" 

MepoB . 

MasecTeH cnoco6 nojiy4eHHa nojzH- 
Mo^eBHHbi nyTeM BsaHMcneilcTBHH amh30- 
UHanara c AHaMHHaMB.B cpe^qe ff^Herwi- 
^opMaMHAa ]. 

DAHaKO HeiUiaBKOCTb H SHaMMTeJlb- 

Ha a r>iApo4)HnbHocTi> 3Thx npoAyKTOs 
He nosBonffeT npHMeasTb nonyna'eMue 
nojiMM'oueBHHbi Ana npoHSBOACTBa luta- 

CTHMeCKHX Mace H BOJIOKOH. 

HaH5ojiee 6jiH3KHii k itpeAnaraeMONy 

no TeXHMMeCKQM cyiOHOCTM HBHiieTCH 

cnocoS nojiyqcHHa nojMMOMeBHH iryreM 
BaaHMOAeHCTBHB N,N -6HCTpHMeTKn- 
CHJlHJlbHblX npOKSBOAKUX XHpOB HpH- 
pOAMbDC AMaMHHOKap60H0BUX KHCJIOT C 
Kap60HHJ1bHbIMH npOHSBOAHHMH OpVaHB- 



to 
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20 



tiecKHX coeoHHeHHft b cpeAB anpOTOHHO- 
ro pacTBOpHTejiH [^23. 

. HeAocraTKaMH nsBecTHoro cnoco0a 
CHHxesa nojiHMoweBHHhi hbjiawtch: He- 
o6xoAHMOCTb npHMeHeHUH Ana hx chh- 
Teaa AMHSOAHaHaTOB Ha ocHoae s^w 
pOB AHa^fMHOKap60H6BbIX khcjiot, ko- 

Topue nojiyMaioT b peayjibTare rpyAO- 
eMKOro H HerexHonoratiecKpro npoAec 
ca CHHxeaa, saxnioKaKB^erocst b npHHe- 
HeHHH aScojuoTHboc ^ jierKOBOCiuiaMeHH- 
HHiVixca pacTBopifTEJieH {nanpHMep cep^ . 
Horo 3C)Hpa), oxjia;>g[|eKHH peaKUMOH- 
Hoil cpeAU npH (|>ocreHHpoBaHHH N,N - 
- -CtHCTpHMeTuncHnKnbHfaix hpohsboakhx 

34MPOB 06-AHaMHHOXap6OHOBblX KHCJIOTp 
Heo6X0AHMOCTl> MHprOKpaTHOft BMCOJtO- 

BaKyyMHOil neperoHXH AHHSouHaHaTOB 
c uenbio AOBeAeHHH hx ao HeofixoAHMoft 
kohahuhh; npHMeneHHe aOcojnoTHO- 
ro cnHpra (MCTHJioBOro kjih sthjiobo- 

ro) A'W AeC^OKHpOBaHMfl CHJlHnHpO- 

BaHHbDc aMHHorpynn; HeoGxoAHMocTb 
cHHTesa Conbmoro HMcna AKHaouHajia- 
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3 905228 
TOB AJiH nojiyMeHHH nojiHMpqeBHH pas- 
iiHMMOH CTpyKTypw, HanpHMepy jxnn 

CHHTeSa nOilHMOMeBHH- Ha OCHOBe Jl^L 
HJTH AL MSOMepOB npHpO^HOH AHaM^HO* 

Kap60HOBOH KHCJlOTbJ, Heo6xOAHM CHH- 

Tea Ka^oro AHHsouwaHaTa a oTAe.ni>- 

HOCTH. 

Uejib H3o6pereHHH - nojiyqeane no"- 

JlKMOtieBHHbl C DtHpOXHM AHana30H0M 

CBovicTB npH OAHOBpeMeHHOM ynpoQe- ' 
iiHH ciiocoSa, 

YKasaHHaA uenfa AOCTHraexcfl rr.. . . 
•no npH nojiy^ieHHH nojiHMO^eBHHw ny - 
Ten B3aHMOAeHCTBHfl N,N' *-6HCTpHMeTKn- 
CHnHJlbHhlX npOHSBOAHblX 3«J)MpOB npM- 
pOAHblX AH3MHHOKap60HOBblX KUCHOT C 

Kap5oHHnBHbiMH ixpoHSBOAHbiMH opraHH^ec 
KHX coeAHHeHHft B cpeA^ anpoTOHHoro 

vRopHTejiH, B KaqecTse Kap6oHHJib- 
Hbix npoH3BOAHbix opraHHMecKHx coe- 
AMHeHHM Hcnojib3ywT 6Hc-(n-HHTpo4)e^ 
HH»i)Kap6oHaT HJiH 5hc- ^2,A-AHHHTpo- 
^em^JI)Kap6oHaT H peaKAHK) npOBOAHT 
npK 2C-25^C 0,5-2 h h npH 80-IOO^C 
?. -3 n : nocJieAyJOiUHM BbweiieHHeM nonH- 

Boa repMHHOM "aKTHBHpOBaHHbiw" Kap- 
pOHaT noApaayMCBaeTCH Kap6oHaT expo- 

O 
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HJIH 

lIcjiyqeHHbie xaKHM oOpaaoM nojiHMo- 
HeEHHbi MMewT *1 f|p =0,3-0,9 nn/r, a 
no ocranbHUH napaMerpaM (liK-cneKTpu, 
pacTBopHMocTb, TEMnepaTypa luiaBJieHHfl) 
HAeHTHMMbi nojiKMepaMy nonyneHHaH no 

HSSeCTHOMy cn0C06y H3 COQTBCTCTByiO- 
DUiX AHHSOIXHanaTOB . 

11 p H M e p I , B Tpexropnoii Kon- 
6e, cKa6xeHKojl MemajiKoii, bboaom h 
BUBonoM Ana aproHa,' 3,28 r (0,01 Mom)^^ 
3THJ10BOrO 34>Hpa M,n' -6HC-TpHMeTHn- 
cKnHn-(L) -TMCL-jiH3HHa pacTBopRiOT b 
10 Mn N,N ^AHMeTHJiaAeTaMHAa (^IKAA) , 
npH 25**C Ao6aBjiHioT 3,94 r (0,01 MOJib) 

, 4-AHHMTpo4>eHHJiKap6oHaTa (JD(H*K) 
Ma6jix>AaeTCH cHJibHuii 3K30TepMHMecRBd 
3d»4>eKT) H BKjno^^iOT MeniajiKy* ^epes 
jC-40 MUH pacTBop 6HCTP0 aarycTesa- 

H oSpasyercJi cryAHeoBpaaHaB Mace a. 
JVfiSi o6ecnsMeHHH roMoreHHoro Te^emla 5S 
ptftKiiHH cMecb HarpesaioT ao 90 h 
iiepsMeiDHBaiOT 3 »i, Bce speMii npoiAyBafi 
: rsfiKy aproHOM. O^paayerca BnaKHil 



paCTBOp, KOTOpWH B rOpHHCK BHAC BU- 

jitiBajoT B BOAy* BunaBDiMM B BHAe nopom- 

KB nOJtHMep OT^UJXbTpGBblBaiCT, T!il3TeJIb- 

HO npOMbiBaioT BOAoii, cymar m aKcrpa- 
fHpywT B annapare GoKC/ier ia aueTOHOM. 
BbrxoA 96% ^l^p =0,95 A«/r b AwweTHJi" 
cynb<boKcwe, C=0,5 p/aji, h =25^C. 

flpHMep 2. B TpexropjioH koji- 
5e, cHa6xeHHoA MeisajiKofi: eboaom h bu- 
BOAOM miH aproHa, 3,18 r (0,01 MOJib) 

STHJlOBOrO 34>Hpa M,M '^6HC-TpHMeTHn- 
CilllHJl-L-nH3MHa paCTBOpHIOT B 10 MJl 

AHMeTHnaAerawHAa, npH 25°C Ao6aBjiH- 
lOT 3,04" r (0,01 MO-rri:) Oisc-l^ -HHxpo- 
4i8HHnKap6oHaTa (Ha^jjiicA&e-r c?- aKsorep^ 
MHnecKKH a^exT; ^ BxnioHaioT Memamcy 
H nepeMemHsarof 2 h. BHsxocTb pacr- 
Bopa npH KOMHaTHOH TeMneparype 3a 
3TOT nepHOA BpBMeHH BOspacTaer ne- 
ana^HTeJibHO, noarony sKJiioHajoT 060- 
rpeB H peaKAHOHHyio CMecb Bbv^epxHBa- 
K)T npH lOO^^C 6 M, Bce BpewH npoAysaH 
KOJi6y aproHOM. PacTBop oxjiaHo^ajor ao 
KOMHaxHOM reMnepaxypbi (oSpaaoBaHHe 
rejieo6pa3HOH Maccw He HaSinoAajiocb) 

H BhlJlHSaiOX B BOAy. rioJlHMep (b KOMTUieK" 

ce c 1^ -HHTpoii)eHOJioM) BbinaAaex b Bwe 
KHAKoi) cMonu, KOTopaR aaTsspAeBaer 
no Mepe oTfr&iBKK V^-miTpo&^zH^ sia ^oaom* 
T^axejibHO npoMbixbiA hojik.:. ,^ cyinax b 
BaKyyMB H axcrparHpyioT b Annapare 
CoKcnexxa aqexoHOM. 

Bmxoa nojiHMepa 97%, ^^p"^*^ ^^^^ 
B AHMeTHJicyjifc4>OKCKAe C=0 5 3 c ijsji , 
t=25*^C. 

npHN^p 3. CHHxes nojiHMepa 

OCyiaeCXBJlHIOX B CCCXBeXCXBHH C MCXO- 

AHKoA, npMBeAeHHoft b npHMepe 1 , 

C TOH paSHHUeH, HTO BMeCXO M,N "AH" 

MeTHJiai^er^L- -una vi:;nonb3y>0T N-MerHJi- 
jiHppojiHAOH (N-MTl) . BbKOA nojiHwepa 
95%, >lf^=0,85 AJi/r B AHMexHJicyjib^K- 
CHAe. 

npHMBp 4* CHHxea nojiHMepa 
ocymecTBJiHiox B cooxBexcxBHH c Mexo- 
AHKOH, npHBeAGHHofi B npHMcpe I , c 
'xofi paaHHUBH, MTo BMecTO axRnoBoro 

3(J)Hpa N,N-6HC-TpHMeTHnCMJIHJI-L-JlH3HHa 

6epyx axHJiOBbiH 3(i)Hp M ,N *-6hc-xph^ 
MexwiCKnHn-OL-nHSHHa (flL) TMCL, Bw- 
xoA nonHMepa 97% ,>)j|p=0,76 An/r b 
AHMeTHncynb4>oKCHAe, C~0,5 r/An, t- 
= 25**C. 

-TIpHMep 5» CHHxes nonHMepa 
ocymecxBnjnoT b cooTBercxBHH c npH- 

MepOM 1, C TOfi paaHHUCH, HTO BMeCTO 

axHnoBoro a4>Hpa N,N' -SHC-xpMMeTHJi- 
XHnHn-L-nH^HHa Hcnonbsywx aTiinoRHij 



BEST A^LABLE COPY 



34»Hp N ,N-6HC-TpHMeTUJICHnnn-L -OpHHTMHa . 

Bwxofl'nojiHMepa ^0% ,W|j,p =0, 32 AJi/r 
B flHMerHncyjib(|>OKCKne, C=0,5 r/flji. 



t=25*C 



.11 p M M e p .6. CHHTea noJiHMepa 
ocyniecTBJiHioT b coots ere tbhh c mbto- 
AHKoAy npHBCAeHHoA B npuMepe I , c 

TOH paSHHUeH, HTOBWeCTO 3THJ10B0rO 
3^Hpa N,N -6HC-TpHMeTHnCHJlRn-L-JlH3M- 

Ha Mcnojib3yioT AHaTWiOBbra 34>Hp N^n'- 
-6Hc-TpHMemhcHnHji-L-uHCTHHa, Bm— 
xoft nojiHMepa 96?^ rj^^p =0,85 An/r b 
AHMeTHiicyjib^OKcnne, C=0,S r/fln, 

npHMep 7.B rpexropjiyw koji- 
5y^ CHa6xeHHyio MemajiKOH , bboaom h 
BbiBOAOM AJiH aproHa^ noMen^aioT ! , 59 r 
(0,005 MOJib) 3THJiOBoro atopa N,n'- 

-6HC-MeTHJl-L-JlH3HHa paCTBOpHIOT B 

10 Mn N,N -AMMeTHjiaueTaMHaa, Aodas- 
JiflioT 3,94 r (0,01 mojib) 6hc-2,4- 

-AHHHTpCXbeHHJlKapSOHaTa, BKJUOMaiOT 

Memanxy h cMecb nepeMeisMBaioT npH 
KoMHaTHOH TeMnepaxype 2 h» K peak- 
UHOHHOMy pacTBopy saTeN Ao6aBJiiiioT 
2,20 (0,005 MOJib) AH9THnoBoro 3^h- 

pa M,N -SHC-TpHMeTHACMnHn-L- UHCTHHa 

(cooTHOffleHHe :npoH3BOAHbix AByx AH~ 

aMHH0Kap60H0BhlX KHCAOT J I 1 BKJDO- 

qaioT oGorpeB h cMecb HarpeaaioT ao 

PeaKAHDHHUfi paCTBOp Bl^ 

AHBaioT B BOAy. BunaBmHit nooiHMep or- 
'^'HiibTpoBbiBaioT, T^arenbHo npoMUBator 
zrpAofl, cymar h aKCTparapyiOT aTiutaite- 
raroM B annapare CoKCACTTa. Bi>ixoa 
' noAMMcpa 97Z,r|^p =0,68 An/r b ah- 
MeTHjicyjibAoKCMAe, C=0,5 t/ah, t==25'^C. 
n p H M e p 8 • CHHres nojxHMepa ' 

OCymeCTBAHIOT B COOTBeTCTBHH C MCTO- 

AKXoA, npHBCAeHKoil b lipHMepe 7, 
c Toft pa3HHAeD, BHaMane BMecro 
3THnoBoro 3^pa N,n' ~6Hc-TpMMeT«ncH-: 
nHA-L-/iH3HHa HcncxnfcsyioT AHaTHAOBU^ 

3^Hp N , N ' *6HC-TpHMeTHACHnHn-L-AH- 

CTHHa, a sareM k peaKUHOHHOMy pacT- 

BOpy AOSaSAHIOT STHAOBMft 3(J)Hp N,N'- 
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-6MC-TpHMeTHACHJlHJl-L-AH3HHa • BUXOA 

noAHMepa 98%,Hnp=0,7! AJi/ii b awmc- 
THAcyAb*OKCHAe, C«0,5 r/AJi, t-25*C. 

n p H H e p. 9* CHHTes noAHMepa 
ocymecTBAHioT b cooiBercTBHH. c Mero- 
AHKOH, npHBeACHHOH B npHMepe 7, c 
TOH pasHHACH, HTO BNecTO 0,005 6e- 
n nn7 . ..^ 
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pyT 0,002 MOJib 3THAOBoro 3(|»Hpa N,n' 

-6HC^TpHMeTHJlCHJlHJI-L-nH3HHa, a BMe- 

CTO 0,005 MOJib 6epyT 0,008 MOAb ah- 

3THJIOBOrO 3(|»Iipa N,N'-6HC-TpHMeTHJl- 

ciinmi-L-AHCTHHa. BbixoA noAHwepa 96Z 
^np==0»70 AJi/r b AHMeTHAcyiib4»oKCHAe. 
C=0,5 r/AH, t=25^C. 

n p H M e p 10. CHHTea aoahmc- 
pa ocymecTBAfliOT a cooTBercrBKH c 
MeTOAHKofiy npHBeAeHHoft b npHMbpe 
7, c Tofi pasHHueA, ^ito 6epyT 
0,008 MOAb 3TKnoBoro 34)Hpa N,N*-6hc- 

-TpHMeTJUlCHAKn-L-AH3HHa H 0,002 MOAb 
AH3TMAOBOrO 34>Hpa "L "UHCTHHa . BbDCOA 

97%,*lnp =0,68 An/r b AHMerHAcynb- 
4>OKCHAe, C=0,5 r/AA, 1=25*^0. 

n p H M e p II. CHHTea hoahmc- 
pa ocyiqecTBAiUDT b cootbctctbhh c 
MeroAHKO)), npHBCAeHHOH b npHMepe 

7, C TOH paSHHUefi, MTO BMBCTO 3TH- 
AOBOrO 34>Hpa N,N'-5HC-TpHMeTHACHAHA- 

-L-AH3MHa 6epyT aTHAOBwii 34>hp M,N'- 

-SHC-TpHMeTHACHAMA-flL "AHSMHa • Bbl- 

xoA noAHMepa 952, H„p =0,52 An/r & 
AHMeTHAcyAb^oKcivie, C=0,5 t/ah^ 
.t=25*^C. 

IIpHMep I2» CHHTes noAHMepa 

OCymeCTBAHJOT B COOTBCTCTBHH C MCTO- 

AHKOft, npHBeAeHHoA b npHMepe 7,. 
C TOH pasHHueil, hto BMCCTO 3TKJI0B0- 

ro 3^pa N,N'.-6HC-TpHMeTHAc|UDui-L- 

-AHSHHa GepyT aXMAOBblH 3$Hp N,n'- 
-6HC-TpHMeTHACHAMA-L-OpHHTHHa. Bfcl- 

xoA noAHMepa 89%, >^ pp =0, 28 jmlv b 
AHMeTHAcynb^oKCHAe, C=0,5 t/aji, 
t=25''c. 

OcHOBHbie xapaKTepHCTHKH noAy- 
^e'HHbix noAHMepOB npHBCAenu b TaGAH-: 
ue. 
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npHMep 

— 


AXTHBHpO- 
BdHHUft 

Kap6oHaT 


AnaMHH, MOAb, Ha 
1 MOAb Kap6oHaTa 


PaCTBOpH- 

renb 


TeMnepa- 
Typa, 

^C/q 


BblXOA; 

1 


BHSKOCTb 


1 


2 




3 




5 


6 


7 


1 




(L) TMCJI (1) 


AHMA 


25/0,5 


96 


0.95 












90/3 






t 


11H<DK 


(L) TMCJI (1) 




25/2 


97 


0,4 



100/6 
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/ 1 


2 


1 ' T" 


4 


1 n 


6 


f 




3 




(L) TMCn (1) 




25/0,5 
90/3 


95 


0.95 


4 




(ML) TMQl (1) 


/IMAA 


25/0,5 
90/3 


. 97 


0,76 


5 




(L) raco (1) 


UMAA 


25/0,5 
90/3 


90 


0,32 


6 




(L) TMCU (0 


/IMAA 


25/0,5 
90/3 


96 


0,85 


7 




(L) TMCJI (0,5) 
(L) TMCU (0,5) 




25/2 
90/3 


97 


0,68 


8 


M1M>K 


(L) TMCU (0,5) 
(L) TMCJI (0,5) 


ZIMAA 


25/2 


98 


0,71 


9 


imK 


(L) TMCJI (0,2) 

+ 

(L) TMCU (0,8) 




25/2 


95 


0,70 


10 




(L) TMCn (0,8) 

+ 

(L) TMCU (0,2) 


/IMAA 


25/2 
90/3 


97 


0,68 


n 


AHa>K 


(flL) TMCJI (0,5) 

+ 

(L) TIfCU (0,5) 


ZIMAA 


25/2 
90/3 


95 


0,52 


12 




(L) TOCO (0,5) 
(L) TMCU (0.5) 


ilMAA 


25/3 
90/3 


89 


0,28 



HpHMeHaHHC: TMCO - aTRnOBWH 3lJ)Mp N,N -6HC-TpHMeTHJlCHJlMJl-OpHHTHH3; 
TMCJI - STWJlOBblH 34>Hp N,N'-6HC-TpKMeTHnCHJlHnJIH3HHa; TMCU - flH3THJ10BblH 'J^UP 

N , N ' -6Hc-TpHMeTHncHnHnuHCTHHa ; ^HOK-6hc-2 ,4-flHHHTpo4>eHMJiKap5oHaT ,* IIH0K-6hc- 
^n-HHTpo^eHHnxapeoHaT; J3MAA - H,N* •aHMCTMJiaueTaMHAj N-MII-N-MeTHJinMppojiMAOH. 
BxaRocTb onpeAenena b flHMeTHJicyj]i4>OKCHAe npH 25*C, 0=0,5 r/an* 



pOAHUX AKdMHHOKapeOHOBblX KHC/IOT C 
HCnonb30BaHHeH T0JII>K0 HX TpHMCTHn- 
CHJXHnbHUX npOHaBOAHblX H oflHoro aK- 
THBHpoBaHHoro KapSoHaxa, nanpHMep 
6Mc--2,4-AHHMTpo4)eHHJiKap6oHaTa, He 
npK6eraH k xpyflHOAocTynHWM ahh3ohh~ 
aHaraM; OTcyxcTBHC HeoGxoflHMOCTn cwa- 



JlpHMeHeHue npeAnaraeMoro cnoco6a 
nonyMewifl nonHMovesHHu Ha ocHOBe 

npHpOAHMX XXHaMHHOKapGOHOBblX KHCJIOT 

oGecneMMBaeT no cpaBHeHHio c HaBecr* 
KUMK cnoco6aKH, cjieAywome npcHMyme- 
CTBa: jierKocTb nonyHemn HbicoKOMone- 

KyjXRpHblX riOJlHMOyeBHH Ha OCHOBe npH* 
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Tiifl TpjtMeTMJicHnHnbHWx 3aniHTHUx rpyTP=* 
nHpoBOK c aMHMorpynn; ompoKHe bo3mo3r- 
HocTH cHHTe3a conoiiHMOHeBHR paanm- 
Horo cocraBa Ha ochobc AByx hjih 6o- 
nee AHaMHHoxap5oHOBbix kmcjiot (b tom 
tiHcjieA|L hjthDL) / Hcnojibayn unn sroPt 
nem nUmh N»N' -bHc^TpHMeTiinciinHJibHwe 

npOHSBOAHbie HX 3^pOB H OAMH HKTH- 

BHpoBaHHbtii Kap6oHaTp HanpHMep 6hc- 
'-2yA*AHHHTpo4»eHHJiKap6oHaT; npocTO- 
Ta B oSpaaieHHH u jierKocTb o^hctkh 

aKTHBHpOBaHHUX Kap60HaT0B» HBJIH- 
KHIQIXCH KpHCTaJUlHMeCKHMH COeAHHeHHR- 
MH. 



OopMyna H3o6peTeHRA 
Cnoco6 nojiyqeHHfl nonHMOMeBHHM ny- 

TBM B3aHMOAeMCTBHII N , M ' -6HC-TpHMe- 
mnCHJIHHbHblX npOHSBOAHbOC 3^HpOB npH- 
POAHMX AMaMMH0Kap60H0BUX KHCJIOT C 

xap6oH»inbHbiMH hpohsboahumh opraHH- 
uecKHX coeAHHeHHfi b cpeAe anporoH- 
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Horo pacTBopHTejifi, o t. n h ^ a » - 
q H fi c TCM, wo, c nemao nony- 
^eHHR nojiHMOMeBHHbi c nntpoKHM AHana- * 

30H0M CBOflCTB npH OAHOBpeMeHHOM yiipO- 

5 meMMH cnocoGa, b KanecTBe Kap6oHHJiK-^ 
HHx npoM3BOAHMx opraHHMecKHx coe- 
AHHCHHM HcnoJibsyioT 6hc- (n^HMTpo^e* 

HHn)Kap6oHaT miH 6HC-(2y4-AHHMTpO- 

4>eHHii)Kap6oHaT h peaicmiio npoBOAHT 
ID npH 20-25* C 0,5-2 n h npn 80-ldO*C 
2-3 H c nocjieAynoiHM BMneneHHeM nojsi'^ 
Mepa • 

HCTOMHHKM HH^JOpMaUHM, 

npHHBiue BO BHKMaHHe. npH 3KcnepTH3e 
15 I. CayHAepc flx.X., ^hss K.K» Xh- 
MHH noJiHypeTaHOB. M., "Xhmkh", 
1968, 13-IA. 

2. CeKUOBa T.H.^ ByraeBa B,M., 
flaBHAOBHq K).A., PoroHHH C.B,, Kop- 

20 max B.B. CmhTCS CHHTCTHMeCKHX aXTHB'* 
HhlX nOJIHMOMeBHH Ha OCHOBe npHpoA" 
HWX AHaMHH0Kap60H0BblX KHCJIOT. flOK- 

JiaA AH CCCP 232, 225, 1977 (npoTO- 
THn) . 



CocraBHTejib C^IIypHHa 
PeAaxTop M.HeAOJiyxeHKo TexpcA A. Ah KoppexTop M.Kocxa 

ianas 279/35 TKpaK 511 IloAnHCKoe 

BHHHIDi rocyAapcTBCHHoro KOMHTera CCCP 

no AejiaM H3o6peTeHHft h orxpHTHfi 
113035, MocKsa, )K-35, PayincKafl naO . , A- A/5 



a>»i.rmaji mm "nareHx", r-.yxropoA» yJi. lIpoeKTHaH, A 
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